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SUMMARY 
An investigation was made in the Langley 300-MPH 7- by lO-foot 
tunnel to determine the effect of spoilers on the static longitudinal 
and lateral aerodynamic characteristics and the chordwise pressure 
distribution on a thin, untapered, unswept, semispan wing having an 
aspect ratio of 3.33 and NACA 65A004 airfoil sections. The wing was 
equipped with leading-edge flaps and trailing-edge flaps. 
Results of the investigation, without discussion, are presented in 
the form of static longitudinal and lateral aerodynamic characteristics 
and tabulated pressure coefficients, section normal-force coefficients, 
and section pitching-moment coefficients. 
INTRODUCTION 
Considerable interest has been shown in the use of spoilers for 
l ateral control and gust alleviation. The spoiler is more effective 
as a l ateral control when it is located in a more rearward pOSition, 
and, as pointeQ out in references 1 and 2, the spoiler is more effec-
tive as a gust alleviator (reduces the lift-curve slope) when it is 
located in a more forward position. 
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The present investigation was made in the Langley )OO-MPH 7- by 
10-foot tunnel to obtain the static longitudinal and lateral aerodynamic 
characteristics and the chordwise pressure distribution at the 60-percent-
semispan station over a thin , low-aspect-ratio, unswept, untapered, semi-
span wing with a 10-percent-chord projection spoiler of various spans 
l ocated at various chordwise locations on the wing with leading- and 
tra iling-edge flaps . 
The results of the investigation are presented without discussion. 
Pressure coefficients, section normal-force coefficients, and section 







plain-wing chord, ft 
trailing-edge-flap chord, ft 
leading-edge-flap chord, ft 
wing span, ft 
wing area, sq ft 
lift coefficient, Twice semispan lift 
qooS 
slope of lift curve of basic model (measured at ~ = 00 ) per 
degree 
slope of lift curve of model with spoiler (measured at ~ 
per degree 
drag coefficient, Twice semispan drag 
q S 
00 




coefficient of wing referred to wing quarter-
semispan pitching moment 






rolling-moment coefficient, Rolling moment caused by spoiler 
g Sb 
00 
yawing-moment coefficient, Yawing moment caused by spoiler 
~Sb 
p - p 
t,ro (where subscripts 
goo 
u and pressure coefficient, 
I denote upper and lower surfaces, respectively) 
distance from wing quarter-chord to hinge line of trailing-
edge flap measured parallel to trailing-edge-flap chord, ft 
distance from wing quarter-chord to hinge line of leading-edge 
flap measured parallel to leading-edge-flap chord, ft 
longitudinal distance, ft 
distance from hinge line of trailing-edge flap to center of 
load on trailing-edge flap, ft 
distance from hinge line of leading-edge flap to center of 
load on leading-edge flap, ft 
lateral distance, ft 
free-stream total pressure, lb/sq ft 
local static pressure, lb/sq ft 
2 
pVoo / free-stream dynamic pressure, ---2---' lb sq ft 
mass density of air, slugs/cli ft 
free-stream velocity, ft/sec 
trailing-edge -flap deflection (positive direction, tra iling 
edge down), deg 
leading-edge-flap deflection (positive direction, nose of 
flap down), deg 
~ angle of attack of chord plane set in tunnel, deg 
~ jet-boundary correction applied to angle of attack, deg 
4 
c N,w 
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corrected angle of attack, deg 
section normal - force coefficient of trailing-edge flap based 
on trailing-edge- flap chord 
section normal- force coefficient of leading-edge flap based 
on leading-edge - flap chord 
section normal-force coefficient of that portion of wing between 
leading-edge and trailing-edge flaps based on plain-wing chord 
wing section normal - force coefficient based on plain-wing chord 
(chord force of leading-edge flap and trailing-edge flap 
neglected) , 
cN,w' + CN'f (~~) cos of + CN'N(~~) cos oN 
section pitching-moment coefficient of trailing-edge flap based 
on trailing- edge - flap chord (moments taken about trailing-
edge-flap hinge line) 
section pitching-moment coefficient of leading-edge flap based 
on leading-edge - flap chord (moments taken about leading-edge-
f l ap hinge line ) 
section pitching-moment coefficient of that portion of wing 
between leading- edge and t r ailing-edge flaps based on plain-
wing chord (moments taken about wing quarter-chord ) 
wing section pitching-moment coefficient based on plain-wing 
chord (moments taken about wing quarter-chord; chord force 
of leading- and trailing- edge flaps neglected ) , 
cN,f (If + Xf)Cf + cN,N (IN + ~)cN 
ew2 cw2 
MODEL AND APPARATUS 
The model was tested in the Langl ey 300-MPH 7- by 10-foot tunnel 
by means of the semispan technique with the ceiling of the tunnel as 
the reflection plane. The geometric characteristics of the semispan 
wing used in this investigation are gi ven in figure 1. The wing had 
00 of sweep , a taper ratio of 1 , an aspect ratio of 3.33, and 
,. 
J 
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NACA 65A004 airfoil sections parallel to the free-stream direction. The 
wing was equipped with leading-edge and trailing-edge flaps. The leading-
edge-flap chord was 15 percent of the wing chord, and the leading-edge 
flap pivoted about the lower surface along the 15-percent-chord line. 
(See fig. 2.) For the deflected condition the break in the upper surface 
was faired to an arc of a circle. The sealed trailing-edge-flap chord 
was 25 percent of the wing chord. (See fig. 2.) The leading-edge flap, 
the trailing-edge flap, and the wing were constructed with flush-surface 
pressure orifices located at the 60-percent-semispan station. . 
The 10-percent-chord projection spoiler used in this investigation 
was made of wood to the dimensions shown in figure 2. The spans, span-
wise locations, and chordwise locations of the various spoiler arrange-
ments are indicated in figure 2. 
The tests were made in the Langley 300-MPH 7- by lO-foot tunnel 
at a dynamic pressure of approximately 25 pounds per square foot. For 
these tests, the leading-edge flap was deflected at 00 or 300 and the 
trailing-edge flap was deflected at 00 or 150 . The spoiler had a pro-
jection of 10 percent chord and was tested as a full-semispan control, 
a half-semispan inboard control, and a half-semispan outboard control 
hinged at the 10-, 30-, 50-, 70-, and 90-percent-chord locations. 
(See fig. 2.) The maximum angle-of-attack range for this investigation 
was from about -120 to 24°. Chordwise pressure distributions were 
obtained at the 60-percent-semispan station. 
CORRECTIONS 
The jet-boundary corrections applied to the data of this paper 
were obtained by the method outlined in reference 3 and are as follows: 
~D 
The blockage correction as applied to the dynamic pressure was 
obtained by the method outlined in reference 4. 
-- ._----
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RESULTS 
The results of this investigation are presented without discussion. 
The order of presentation in the figures and tables is as follows: 
Static longitudinal and lateral aerodynamic characteristics: 
Half-span inboard spoiler; oN = 0°' , of = 0° . 
Half-span outboard spoiler; ~ ::: 0°' , of' = 0° 
Full-span spoiler; ~ ::: 0°; of ::: 0° 
Half-span outboard spoiler; oN : 0° and 30°; of 
Full-span spoiler; oN = 0° and 30°; of = 0° • 
Lift-curve-slope comparison • • • • • • • • 








Basic model; oN ::: 0°; of = 0° • •• • • • • 9 
Half-span inboard spoiler; oN ::: 0°; of = 0° • • •••• 10 to 14 
Half-span outboard spoiler; oN ::: 0°' ° = 0° •••• 15 to 19 
Full-span spoiler; oN = 0°; of = 0°'. f •••• 20 to 24 
Half-span outboard spoiler; ON ::: 30°; Of ::: 0° and 15° 25 to 28 
Full-span spoiler; ~ = 30°; Of ::: 0° •••• 29 to 32 
Tabulated integrated section data: 
Half-span inboard spoiler; ~ = 0°; Of = 0° •• 
Half - span outboard spoiler; ON = 0°; Of = 0° •••••••• 
Full-span spoiler; ON ::: 0°; Of = 0° • • • • • • ••• 
Half- span outboard spoiler; ON = 30°; Of = 0° and 15° • 







Since the location of the pressure orifices is at the 60-percent-
semispan station, the section data for the full-span and half-span out-
board spoilers show the effect of the spoilers on the section loading; 
whereas the section data for the half-span inboard spoiler give an 
indication of the carryover of the load outboard of the spoiler. It 
should also be pointed out that these data are for only one value of 
spoiler projection and, although they are useful in determining the 
-- ------
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effects of the several variables, they are not necessarily applicable 
to the design of a control surface that uses small deflections. 
7 
A method has been developed by the Data Reduction Branch of the 
Langley Instrument Research Division whereby the IBM type 407 accounting 
machine can be used to obtain approximate plots of data as they are 
tabulated. This tabulator was used to obtain the plots of figures 9 
to 32, and even though they are not as accurate as may be desired, they 
do show trends of the pressure distribution. An accurate tabulation 
of these data is provided at the left of these figures. 
Langley Aeronautical Laboratory, 
National Advisory Committee for AeronautiCS, 
Langley Field, Va., January 14, 1958. 
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TABLE 1. - UfrmHA'I'tJ) ~U;TION 1lA.'l)\ 
@t - cO i ~ . rP; ha1f - spa.n inboard spoll.er] 
CN,w c CN,N 
c c em , r 01, deg m,w m,N N, t ~,W c ~,N c C r cm,! 01, deg m,w m ,N N, 
Basic model - spoiler off Spoiler hinged at 0.50 
Z- . 1091 - . 002:4 . 3 4 21 - . 2221- . 0342 - .01 10 ~- .3666- .0250- 1 . 3151- .8196- .0 296 .0IS0-
0 . 0038 . 005Z . 0519 .0329 .0 145- .006 1 0 . 12 00 - . 0162- . 3921 - . 240 4- .0740 .03"-
4- . 2395- . 00 26- . 7993 - .5 2 4 9- . 05H- .01 6 2 • . 11 6 3 . 0088- . 4422 . 296 9 . 112' .0".10-
0- .3922- .ooae:.- 1 . 4095 - . 869 3- .0164- .0 2 70 0 ;2258 .00 38- . B353 .5.98 . 1251 .0 512-
8 - t 5096- . 0083- 1 . 5 3 22- . 816 0 - .0716- .02., 8 . 3756 .0020- 1.366 5 . 8107 .1441 .0514-
10- . 64 2 3- . 0251 1 , 4 115- .750 2- . 1183- .04 27 10 . 576 9 .0 266- 1 . 4029 .7 r.38 . 1509 .0547-
11- . 699 1- .0432 1 . 4301 - . 7610- .a1I- .06 13 12 . 7309 . 0850- 1 , 2423 .66 49 . 2729 .0 9 89-
Z , 104 4 . 0 0 72 , 3 090 . 2: S01 . 00 13 .00 13- 14 . 8111 . 1055 - 1 . 33 7 3 .71 47 . 3480 .1lU-
4 . 2495 . 0094 . 86 89 . 556 0 . 0 260 .0099- 1. .808 3 . 1177- 1 . 3080 .6991 . 4408 . 1758-
0 . 4062 . 0142 1 , 4591 . 9209 . 053:3 .01 94- 18 . 8028 . 111 0- 1 . 3200 .1051 . _4t81 .1812-
-
8 . 5295 . 0137 1 . 72 0 1 • 9391 ,06 3 • .02 13-
10 • 6610 . 0112- 1 , 563 5 . 824 • , 107 8 .0387-
1Z . 7 5 31 .0517- 1 . 5019 .7 933 .1847 .0656-
Spoller hinged at 0.7c 
13 , 1&91 . 0')05- 1 . 5815 . 8381 , 20 21t .01 2.-
14 , 0.182 . 0508- 1 , 1077 ,9018 . 2124 . 0786- .-
. 4188 - . 00 13 1 . 3030- . 83})- ,1 559- • ~}19 
15 . 8 471 . 0516- 1,74'. .9 2 1 3 . 23 29 .08$0-
0 . 1562- . 0117 , 32 18- . 19,1- . 1131- • .ft170 
4 . 0893 . 0 1 92 . 5 364 .3541 .0840- .346 9 
16 .8872 . 0114- 1 . 7 73 S . 934 7 . 2772 . 1021-
• . 2254 . 0 200 . 9781 .6 458 . 0596- . 2806 17 . 932 7 . 0868- 1 . 7993 . 9444 . 3332 .126"-
8 .3567 . 0202 1 . 4281 . 8493 . 0316- . 2221 
18 . 9064 .116 1- 1 . 5626 . 82 49 ,436 9 .1131-
10 . 5520 . 0131- 1 . 3880 .7440 .0054 . 1112 
12 .1508 , 0694- 1 . 363 3 .7 253 . 0792 . 0646-
Sp::>iler hinged at O.lc I. . 8499 .1 169- 1.3379 .71 38 . 2091 . 3890-
10 . 8554 ,1 251- 1 . 3 576 ,1 2 53 . 2753 . 5496-
4 - . 1986- . 0291- . 8939- 1 . 3 77 8 - . 0 260 - . 2301 18 . 8 186 .1208 - 1 . 32 77 .7098 . 28 42 . 570 1-
0 . 0214 . 0350- . 1859- .44 27- . 0411 . 0690 
4 . 2472 . 0421 - . 5 76 2 .5400 . 1380 . 1646- Spoller hinged at 0 .9c 
• . 350 2 . 0468- , 936 8 1 . 0031 . 1914 . 3 123-
8 .43B3 . 1")4B2 - 1 . 2 5B7 1 .4222 . 2409 . 4197-
10 . 6010 . 0 460- 1 . 975 7 2 .110 7 . 2 12 7 . 502.-
4- , 5088- . 0446 1.36 30- .8'44- . 2802- .16"'3 
0 . 2 350- .0516 . 3811- .2351- . 2312 - .1441 
12 . 7182 . 0510- 2 . 31 11 2 . 4800 . 3052 . 5827-
4 . 03 55 ,0546 . 5 271 . 3 48 9 . 1 7~1- ,1 224 
14 . 8074 . 0654 - 2 . 1735 2 .32 31 . 3019 . 5910-
0 . 1785 .0569 . 9985 .6 ~6 9 . 1494- .11 39 
10 . 7860 . 0990- 1 . 6369 1 . 7467 . 3118 . 745 6-
18 . 8747 . 1269- 1 .6 B14 1 . 7971 , 4734 .9939-
8 . 3390 . 0558 1 . 5475 , 9289 . 1090- .0994 
10 .5120 .0248 1 , 4831 .7871 .0403- .0717 
1Z .6764 . 0205- 1 . 476 4 .7836 . 0604 .0370 
Spoiler hinged at 0.3c 1. .7855 . 0451- 1.5930 . 8444 .1 332 .0133 
10 . 8 423 . 0777- 1 . 546 3 . 8 191 . 2423 .0222-
4- . 269 2- . 0411- 1 , 2 133- . 7849- . 0279 ,0074- 18 .194 8 .1000- 1 . 3294 .709l . 3386 .0587-
0 . 0423- . 0 385- . 40 4 7- . 2491- . 0927 ,0 331-
• el581 . 032 1- . 3357 
. 2316 .14 2 7 .0533-
0 . 2720 . 0299- . 727 5 . 4COO .U66 . 0637-
8 . 3987 . oze.- 1 . 1580 . 71 96 . 1835 . 0683-
10 . 5633 . 0284- 1 . 4916 . 81H . 16 51 . 0 60 8-
12 . 6954 . 03 2 5- 1 . 5744 . 8356 . 1763 .0670-
1. . 82 17 . 0898 - 1 . 4181 . 7498 . 296 0 .101 2-
10 . 8298 . 11 93- 1 . 3338 . 708'" . 43 78 .173 1-
18 . 79 1 8 .11 71 - 1 . 2 939 .6989 . 4438 .1179-
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'D\BLE U.- INTIDRATED SEX:TION DATA 
[6r '" cPj 6N .. 0° ; half-span outboard SPOiler] 
a l deq "N,w C cN,N C m,N C cm,r m,w N,! ~, deg "N,w C cN,N 
c 
m,N c em,! m,w N,r 
Spoiler hinged at D.le Spoiler hinged at 0.7c 
4- .1448 - .0768- 1.7707- 2 .2249- .0410- .2648 4- . 503 4- .0163 1.2387- . 7867- .1850 .3160-
0 . OJ61 .. 09100 - 1 . 2 0B b - 1 . 5929- . 0 82 6 . 0309- 0 . 2682 - . 0307 . 33 5 5 - . 2027- ,171t 2 , 2939-
4 . 2443 .1149- . 5915- . 7422- . 2345 .4067- 4 . 0508 - . 0501 . 4857 . 325a .0888 .oa70-
b .'3569 .1'310- .3'367- .3 913- . 3231 .62U- b , 0 792 . 0 514 . 909 6 ,6021 .0845 . 0794-
a .430 1 . 1 298 - . 0005- . 0000 .3640 .7250- a .2591 . 0461 1 . 4961 . 9244 .1 041 . 12S6-
10 ,5,.29 . 129) - , 4409 .519 1 . 3894 .7 017- 10 .5 080 . 0021 1.5429 .8 236 .I S34 .32 80-
12 . 7164 . 1208 - 1 . 2129 1,332" . 3913 • 7966- 12 . 6771 .041 3- 1 , 4734 . 7S04 .1994 . 3741-
.. .7736 .1205 - l . 3 771 1 . 4547 , 4065 .. 8210- I. .156 0 . 0162- 1 . 4353 .7604 . 2305 .4531-
16 . 7560 . 1243- 1 . 3663 1 ,4560 .460 3 . 9616- Ib . 8141 , 0 744- 1.6515 . 8138 . 2S 18 . 5786-
la . 8186 .1 267- 1 . 56"6 1 . 675 1 ,48 34 1. 0178- la .83 36 .1086- 1.4329 . 7591 . 2540 .5064-
Spoiler hinged at 0 .30 Spoiler hinged at 0 .9c 
4- .2020- . 1266- 1.4508- . e~ 11- , 2105 .0973- 4- .7000- .1707 1. 2.536- . 7898- .9"15- .5192 
0 , 0 608- . 1036- .6825- . 4018- , 2910 , I U S- 0 .4377- .180 3 . 2 96 1- . 1022- . 9131- ,H.S 
• . 1019 .0815- . 010 S .10 22 . 3328 . 1371- 4 . 1591- . 1688 . 55 49 . 3640 .7'41- ."311 
b .2013 . 0821- ,4066 .3196 .3326 .1355- b . 0050 . 1624 1.0717 .7071 .6802- .3957 
a .3757 . 0849- . 9231 , 6538 . 3834 .1547- a , lS05 ,1435 1, 5870 . 96S0 .5416- .3118 
10 .6044 .0868- 1 . 462 ~ . 9476 . 4045 . 16 16- 10 , 3700 .0993 1.5 115 . 8093 .4000- ,26,1 
12 .7747 . 1018- 1.2611 . 6724 . 3399 ,130 1- 12 . 5770 .04 22 1 . 5084 . 7978 . 24"4- ,2038 
14 .1886 . 1022- 1 . 2834 .6718 .3456 .1 3 25- I. . 657 5 .0050- 1,4708 .7S04 .0~9'- .l1S2 
I. . 7615 .11 61- 1 . 1935 . 6356 . 4246 . a48- 1b .729 3 . 0222- 1.5767 . 8360 .0 344 .0662 
l a .1789 . 1213- 1 . 22 87 .6591 . 456 9 .185 4- la , 827 6 . 0541 - 1.6557 . S7 29 ,1491 .02 3S 
Spoiler hinged at 0.5<: 
4 - .359 1- . 0144- 1 . 3183 - . 8124- . 3311 .1410-
0 . 1931 - . 0433- . 470 6- . 28 1 3 - . 3021 . 13·H-
• 
. Oll 1- .01 25 - ,3320 . n87 . 2398 . 107 2-
b ,1084 , 0093- .746 4 . 5053 . 252,+ . 1126-
S .2990 .0166- 1 . 3250 . 843 6 . 3120 .136 5-
10 . 5268 . 0387 - 1 . 647 5 . 8991 .3895 .16 54-
12 .7660 . 0903- 1 . 4249 . 7533 . 4250 .18 0 8-
14 .7806 .0988- 1 . 3589 . 7227 .40 24 , 16 21-
Ib .9050 . 1054- 1 . 3529 .7 231 . 390 2 , 1 !t6 3-
la . 7918 .1085- 1 . 32 4 0 • . 7076 ,41 4 7 , 1'47-
, 
10 
0', deq CN,w e cN ,N e e N,! m,w m ,N 
Spoiler hinged at O.le 
.- . 2519- . 1156 - 1 . 863 1 - 2 . 3301 - . 21 06 
0 . 0365- . 1286- 1 . 6296 - 2 . 1061 - . 26 56 
4 . 1342 . 1257 - . 9091 - 1 . 2 711- . 3056 
6 . 1932 . 1240- . 7137- . 9 796 - . 3213 
B . 2520 . 1192 - . 5 '309 - . 6484 - . 326 2 
10 . 3111 . 114 4- . 2 781 - 03271- . 3260 
12 .4639 . 1108 - 13825 . 3800 , 3612 
I . . 5136 . 108 4- . 8 497 . 8 7 20 . 382 6 
16 . 114 5 . 1115 - 1 . 3149 1 . 4S4 2 , 4211 
IB , 8~71 . 11 5 1- 1 . 88 59 2 . 018 7 .. \ 708 
Spoiler hinged at 0 .3c 
.- . ... 900 - . 0855 - l . e96 7- . 98 40- . 13 79 
0 . 2769 - . OB03 - 1 . 1 927- . 1l!H- , 18 09 
• . 0,.28 -
. 0847- . 390 5 - . 188 0 - . 26 59 
6 . 0468 . 0 82 3- . O 7~ 5- . 0 200 . 2836 
B , )561 . 0 791 - . 2 7 91 . 2 498 . 2976 
10 . 3268 . 0805- . 7309 .49 16 . 342 2 
12 . 6310 . 091 0- 1 . 1993 .6600 . 3744 
14 17 5 Sl . 10 39- 1 . 2 "'4-3 .661 8 . 37 25 
16 1 82~1 . 1110- 1 . 3 549 .7084 .40 90 
1B . 8360 .l 18S- 1 . 3755 .7 2 44 . 45 24 
Spoiler hinged at 0.50 
4 - . 6092 - . 0 4.1 3- 1 . 936 2- 1 . 0 764- . 15 19 
0 . 3887- . 0160- . 8 76 9- . 5267- . 156 4 
4 . H86- . 01 29- . 05 42 - . 0004- . 21 5& 
6 . 0272 - . 0131 - . 3 42 7 . 2569 . 2392 
B .08 75 .Oll l - . 7131 .4 996 . 25 4 5 
10 , 2785 . 0 14 3- 1 . 1367 .666 7 . 2439 
12 , 6782 .0775- 1 . 2814 . 6 0 44- . 36 32 
" 
.8035 .0951 - 1 . 396 3 .7 391 . 3671 
16 , 843 7 . 1052- 1 . 405 7 .7440 . 3857 
IB . 8286 .1094- 1 . 394 3 .7 3 96 . 4159 
'l\l.BLE ill. - INT!X:RATED SEmION DA'I\I. 
~f .. 0°; 6w ,. rP i ruu· span spOue~ 
C m ,! ", dog CN ,w 
. ')'381- 4 - . 114 3 -
. 468 5- 2- . 5638-
. 5615- 0 . 4)17-
. &06 1- 4 t 1962-
. 6200- 6 . 0837 -
. 6203- B . 060 6 
. 7090- 10 . 2804 
. 766 2- 12 . 5134 
. S821- 14 . 7874 
. 99lj.1 - 16 . 8557 
IB . 8 444 
.0555-
.0151-
.11 36- 0 .6646 -
.1 20 2- 2- . 8038-
.1 264- 4- . 9 46 2-
. 1446- 6- 1 . 1210-
.151 8- B- 1 . 3066-
.14'4- 10- 1 . 3 43,.-
.1608- 12 - 1 . 3203-
.1803- 2 . 5294-
4 . ) 7 56-
6 . 2287 -
B . 0405 -
10 . 199 1 
. 06 22-





16 . 7376 
. 104 2-
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e CN,N e m,N 
e 
N,! Cm ,! m,w 
Spoiler hinged at O. 7e 
. 0)73 1. . 7953- 1 . 014 7- . 07 .. 4 . 0203 -
. 0404 1 . 19 17 - .7587 - . 1060 . 1058-
. 0509 . 6656- ,4071 - . 0909 . 0725 -
. 05 e5 . 15 73 .1 231 . 0 905 . 0781 -
. 0586 . 5099 . 348 . . 0976 . 0738-
. 06 15 . 989 7 .66 )1 . 0707 . 0382 -
. 0 384 1 . 3759 . 1738 .06 54 . 032 6-
. 0001 1 . 4168 . 75 20 . 1524 . 253 4-
. 0 74 1- 1 . 4919 . 790 2 . 2306 .4552-
. 1092- 1 . 4410 . 16 40 . 26 28 . 5299-
. 1172 - 1 . 3867 .7382 . 238 0 . 4630-
Spoiler hinged at 0 .ge 
. 2140 • 7169- . 4409- 1 .0500- .5'90 
. 2123 1 . 22 52- . 11 9 6- 1 .0 9 42- . 596 2 
. 2049 1 . 0 4) 9- 1 . 0~13- 1 .1068- . 598. 
. 21 08 1 . 8867- . 9 849- 1 . 1150- .60 10 
. 2454 1 . 9075- . 9991 - 1 .143 5 - .b154 
. 2888 1 .7 431 - . 9151- 1 . 2 542- ,6509 
. 3175 1 . 556 2- . 8 2 1 3- 1.3704- .1000 
. 2159 . 27 35- . 1560- 1 .0 24 2- . 5.S3 
. 2057 . 1 7 55 , 13 16 .9261- . 510\9 
.1992 .6 179 . 4138 .85 12- ,4771 
. 1804 1 . 1305 , 140 9 .7190- .41~5 
. 1'60 1 . 5102 . 835 1 . 4970\- . '107 
. 0~29 1 . 382 9 .130\2 .2702- .2090 
. 00 59- 1 . 4777 .18 5 3 .04 2 2- . 1075 
. 0350- 1 . 5 330 . ~ 1 33 .08 54 . 0430 
.0895- 1 . 3898 ,138 7 . 2938 .0482-
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TABLE IV.- nmI:RAml 5EX:TION IlA'Il'. 
[BBl..t- spe.n outboard spoiler] 
a, deg I cN,w I cm,w l cN,N I cm,N I eN , f I em ,! a, dog I cN,w I C I cN,N I em ,N I e N,! I cm ,! m,w 
6f= 00; 6N = ~O; Spoiler hinged at 0 .50 6f ~ r:P; ~ = 3r:P ; Spoiler hinged at 0 .9c 
8 - 16978- . 0459 1 , 354 0 - .7 520- .Ol b6- .00 40 8- 1 . 0 401 - . 2850 1 . 36 53- ,764 9- 1, 294 2- ,"88 
4 - . 5683- . 0021 1 . 2217- . 1049- , 196 9 . 120~- 4 - . 8989- . 2357 1 . 2582- . 7333- 1 .0)74- .~''" 
° 
. 361 3 - . 0500- 1 . 0 283- .6 218 - . :n ao .18 18-
° 
• 6076- .1 553 . 9682 - .605 8- • 7459- .4118 
4 .1 >10- . 0609- .6 502- .4516 - , 3095 .1400- 4 . 2881 - . 1083 • 5305- .405 3- .6578- .380 2 
e • 1'382 . 0661- . 1638- . 2251- . Z613 .1 227- 8 . 0100 . 0951 . 0081- .1i87- .6026 - .)S8 • 
1 2 ,415 7 . 0858 - , 6387 • 1244 , 371 6 .1600- 12 . 3383 . 0994 1 . 1094 .3 56 9 . 5312 - ,'33 • 
16 • ?'He . 0873- 1 .6 43 1 • 7'351 .49 35 .2155- 1 • .6099 . 0888 2 . 0063 .917 1 . 4070- .2770 
20 . 978 0 . 1290- 1 . 8637 ,958 7 . 5595 • 23" - 20 . 8331 . 0468 2 .6060 1 .361 8 .1514- . 162 2 
24 1 . 1249 . 1256- 2 . 534 1 1 , 3862 _5646 • 2344- 24 1 . 0778 .0777- 2 . 6108 1 .4 13J . 30 96 .0431t-
bf= 0"; bN= 30"; Spoiler hinged at 0 .7c 6! - 15°; ~ = 30"; spoiler hinged at 0.50 
8 - .8486 - . 1314 1 . 3517- .1556- . 2552- ,8328 8 - . 7348 - . 0502 1 . 401 7- .7756 - . 0224- . OU2-
4- .1021 - . 0878 1 . 22 4"'- . 7138- .0 152- .1941 4 - . 5090- . 0086- 1 . 156 5- .61 56- . 2459 .1331-
0 .4452- . 0192 . 9723 - . 6058- . 2 144 .4077- 0 . 2545 - . 0540- . 8128- .5187- . 3804 .1808-
4 . 1615 - . 0055 - . 52 3 3- , 3991 - .167 0 . 295,- 4 . 0900 01'205- . 4054- .3307- .5376 .22 06-
8 . 09 10 .0045- .018 7 - .1 518- . 1096 • 15·U- 8 . 4631 . 148 1- .1428 .1 2 13- .6 300 .2498-
12 . 3912 . 005 3- , 906 9 . 2 480 . 1752 ,1166- 12 .767 8 . 1635- 1 . 034' . 365 3 .71 82 .288 3-
1. . 7183 . 0 27 4- 1 . 9 324 . 87 47 . 3408 .7386- 1 • 1 . 0250 . 1652- 2 . 040 2 . 9787 .B099 .3309-
20 . 914 1 • 052 7- 2 .4967 1 . 296 0 . 3929 .8 733- 20 1 . 2239 . 1926- 2 . 477 9 1 .3480 . 9000 . '"2-
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TABLE V.- nttmRA'lEI) SEX:TION DA.'D\ 
[6t - 00 i ~ - yP j tull- spe.n BPOll@~ 
em,! a, deg CN,w 
NAeA RM L58B05 
c CN,N c c em ,! m,w m,N N,f 
6f= rf'; 6N = 3rf' ; spoiler hinged al 0 .5c 6f= rf'; 6N = 30"; spoUer hinged at O.1le 
177 86- . 0 498 1 . 5083- . 82 1 3- . 06 38- ,0 292 e- '1 ,1 082- .)024 1.4230- .7867- 1 .360 1- .6995 
. 7859- . 051 6 1 . 4 7~5- ,817 3- .0173- .0 118- 4- 1 . 0306- ,2697 1.3414- .7640- 1.1475- , 585' 
.673 6- . 001 6- 1 . 4081 - .1929- . 1967 .0918- 0 . 8 402- .1899 1 . 2611- .7396- ,8584- ,4147 
. 3553- .OIt6 9 - 1 . 0372 - .6 271- , 2298 .0950- 4 . 4894- .10\07 . 8295- . ' 4 49- .7894- .4 .... 2 
. 0007- . 018 7- . 4859- .3 7 29- , 32 56 .1384- B . 1750 - .12 38 . 2295- . 2582 - ,74 22- ,4270 
"3~76 .0623- . 1959 . 106 2- , 3,.63 .150 2- 12 . 1298 .Ill7 .6733 . 1111 .6721- ,4QO' 
• 614 2 . 0913- , 9073 .3301 ,3900 .16,"- , . .4567 . 1059 1 .620 7 .691 6 ,4965- ,1 2'4 
, 9110 . 106b- 1 . 1600 ,89 2 0 . ~53. .1898- 20 .7881t .061t8 2 , 5 777 1 . 3431 . 2260- , 1955 
1 . 1923 . 1273- 2 .6818 1 .·"02 .S694 .2141- 24 1 , 1292 .0770- 2 . 7159 1 ,4111 . 30 2 4 .0.81-
61= rt' ; 6N = 3rt'; spoiler hinged at O.7c 61 = rt'; 6N = 3rt'; SpoUer r eversed and hinged atl).1le 
. 9610- .lS08 1 . 499~- ,82 0 9- . 2!>70" ,.'08 8- 1.0370- .. 1622 1 . 5S0 Z- . e"18- . 251 5- .S 501 
. 8B51 - .12~5 1 ,4110- .7904- . 1174- , "0'2 .- . 986 8 - . 1430 1 . 1t 938- . 9298- .1467- .5631t 
.707 0- . 0523 1 , 3 205- ."609- . llS9 .1"Tj~ 0 . 8333- . 0 738 1.4259- . 801t4- .0802 . 0462-
• 356 2 - . 006 7 . 889 2- .S.,,- .1152 ,2008- 4 .4905- . 0265 1.0272- .6281t - .0993 ,1050-
. 0 468- .00 z O- . 2685- . 2724- ,H78 , 2311- B . 1564- . 0073 . 446 5 - . 3582- .lZ74 . 1814-
, 232 1 .00 70 , 5 461 .05 20 .iSl." • 2499- f2 .1691 . 00 16 . 3411 . 0'09" .1 3 14 . 1919-
.378 5 . 0079- .9005 , 2 6 22 .I"H .35n- , . . 5934 .0508 - 1 . 0 5 17 .'>17 3 . 2066 .3984-
. '5,614 .. 0311 - 1 . 2695 .5058 . n 94 • 4760- 20 . 8915 . 0816- 1 . 9 063 . 9858 , 3332 . 719 2-
. 8500 . 0258- 2 , 5009 1 . 3013 , 2660 ."4~ 24 1,1531 . 1177- 2 . 598 1 1 . '>000 ,3793 .-"-S398-
1 . 2077 .1 257 - 2 . 7HZ 1 .4800 .4258 .9587-
1-












Figure 1.- General characteri stics of model . All dimensions are i n 
inches unless otherwise noted. . 
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Figure 3 .- Effect of chordwise location of half-span inboard spoiler on 
the aerodynmni c character i st i cs of the semispan model. DN = 0°; 
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( b ) Cn and C1 p l otted against a c . 
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( a ) Cm, CD' and ~c pl ott ed against C~. 
17 
Fi gure 4 .- Ef fect of chor dwi se l ocat i on of half- span outboard spoil er 
on the aerodynami c characterist i cs of the semi span mode l. ON = 00 ; 
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(b) Cn and C2 plotted against ~c . 
Figure 4.- Concluded . 
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Figure 5. - Effect of chordwise location of full- span spoiler on the 
aer odynaoi c char acter i st i cs of t he s emi span model. ON = 0° ; Of = 0° , 
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(b) Cn and Cl plotted against ~c. 
Figure 5.- Concluded. 
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Figure 6.- Effect of chordwise location of half-span outboard spoiler 
and effect of trailing-edge-flap deflection on the aerodynami c char-
acteristics of the semispan model. 
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( b) Cn and Cr plotted against cx,c ' 
Figure 6 .- Concluded. 
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(a) Cm, CD, and ~c plotted against CL · 
23 
Figure 7.- Effect of chordwise location of full-span spoiler and effect 
of nose - flap deflection on the aerodynamic characterist ics of the 
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( b ) C
n and C1 p l otted against ~c · 
Figure 7.- Concl uded . 
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Figure 8.- Variation of lift- curve-slope reduction (measured at ~c = 00 ) with c~ordwise loca-
tion of the full- span, half-span inboard, and half-span outboard spoilers. oN = 00 ; of = 00 ; 
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Figure 9 .- Chordwise pressure distribution over model. ON = 0°; Of = 
data of points plotted to left of plot. 
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Figure 9 .- Continued . 
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Figure 9·- Continued. 
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Figure 10.- Chordwise pressure distribution over model. ~ = 00 ; Of ~ 00 ; half-span inboard 
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Figure 12.- Chordwise pressure distribution over model. ON = 0°; Of = 0°; 
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Figure 13·- Chordwise pressure distribution over model. ON =: 0°; Of =: 00 ; half-span inboard 
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Figure 14.- Chor dwise pres sure dist ribution over model. ON = 0° ; Of = 0°; 
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Figure 15·- Chordwise pressure distribution over model. ON = 00 ; Of = 00 ; half-span outboard 
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Figure 16 . - Chordwise pressure distribution over model. ON = 0°; Of = 00 ; half- span outboard 
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Figure 17.- Chordwise pressure distribution over model. ON = 0°; Of = 00 ; half-span outboard 
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Figure 18 .- Chordwise pressure distribution over model . ON = 0° ; Of = 0° ; half-span outboard 
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Figure 19.- Chordwise pressure distribution over model. ON = 0°; Of = 0°; half-span outboard 
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Figure 22 .- Chordwise pre ssure distribution over model. ON = 0°; Of = 0°; full-span spoiler 













. 90) 1 . 05 8 011 11 
. 897 1. 052 Olll9 
. 111 1 . 10 6 02500 
. 69" 1 . 1)0 0)05 0 
. ~98 l , t4e O)tt.l l 
. 3831 . 1810 •• '" 
. 371 1 .19) 05278 
!"UJ 1 . 19 6 06112 
1 . 11591 . 211 0b661 
1~51 . 2H0708. 
1 . .. 11 . Oll. 2 
! . <Iob 8 . ~H56 !::n l:l0' J52A . 48) l. 10 7~HI 
1 . '9S 10226 080S6 
1 , '98 1 . 2' 1 08)) ' 
\ . SIO 102.62. 08612 
l.S2S 1 . 280 08890 
I . S I 9 l . l 0 1 091 6 1 
1 , '891 . )2' Oll"S 
1
1" 89 l . llS 0912) 






a, ::: 4° . 
2 
1 . 04 2 . 9., 01111 
1 . 001 . 956 01)19 
. 830 1 . 0"" 02500 
. hl 1. 018 03056 
1. 1080)01 1 
, .,21 . 1 .... 0 .. u 5 
. 502 1 . 165 05278 
1 ' '''8 lo 18b 06 112 
1 . 4e/o 1 . 207 Obbb7 
1 • • 93 1 . 21 6 01084 
I:!a! : mil 
l : ~~i l :Ul 8~:~6 
I . SH 1, 222 01718 
I , H) 1 . 228 080Sf> 
l , SJ7 1 . 2'2 OS))' 
l , SH 1 . 26 ) 0 8612 
1 , S.1 1 , 287088"0 
t . SSO 1 . )14 09lf>7 
I , S)e l . ll8 09 u S 
I . H8 1,'07 0912) 
I ,U! ! , ~~~ 9!!H 
o 2 
Cp 
(d) a, =: 6°. 
r_ .. 
nm 
1 . 339 . 110 OO~~,. 
1 . 228 . 119 008ll 
1 . 14 " . 1)901111 
1 . 087 . 85" OIlI9 
. e90 . 961 OHao 
. 7U 1 . 01 0 0)050 
. 1>71 1 . 05 1 0) 011 
.",& 1 . 096 0" 4"" 
. 5)3 1 , 126 05 218 
I . .. ,." 1 . 15) 0 611 2 
1 • • eo l . rn 060bl 
I . H? 1 . 195 01084 
un ':'19 §ml 
1 • • 98 1 . 186 076 40 
1 . !l0 7 1 . 207 07778 
1 . 5\3 1 . 2011 08056 
1 . 525 1 . 219083]11 
1 ; '28 1. 211 ,. 086U 
1 . 531 l . h 4 08890 
1. 5.) 1. 291 09 16 7 
10" " ) 1 . 1 21 Q9."" 
I . H3 1 . 396 0912) 
t ' ~;g i ' ;~J fUU I 
0 

























I i ~. 
Cp,u ill"'" 10'" 
;H6 ;099 lI/!IlS6'i I c 
l:m :m 8°!!' 
1 . lIbl .sa 08u' 
. ~7b 00S56 
1 . 729 ,6 72 00833 
1 . 567 . 120 01111 
1 . 1011 . n) 01)8' 
1 . 062 . 885 02500 
. 969 . 933 0)0511 
. 894 . 96f> 0)61 1 
. 80 <10 1. 01 4 QU.u 
. 7be 1 . 050 051711 
1 . 381 l . au 06112 
1 . 3117 1 . 10806667 
1 . 402 l . lll 070e4 
1 . 405. 073112 
!I : :~~ !:"o ~lm :!u t : n~ ~a~¥ 
1 • • 35 I . hl 08056 
I , "35 1 . 16 2 08))4 
1 , '53 1. 1110 oaU2 
1 . 4561 . 20101190 
10"56 1 . 2U 09167 
o Upper surface 








Cp,. I CpJ~~4 
_. 118 . 0'" O/!li:)b9 Ie 
!:l!l :l!6 88m 
) . 14 4 , 400 00.11 
1.7. .. . 1066 00556 
1 . 753 . 556 ooan 
1 , 717 , 02101111 
l . la3 ,loS10ll89 
1 . 795 . 80b 02500 
1 . 123 . 860 0]056 
l . fllS . 899 0)611 
1 . 4'9 . 96 204".5 
1 . Z3) 1 . 004 05171 
1 . 50, 1 . 021 06112 
1.54, 1 . 057 06667 
1 . 5"1 I . CH 07084 
l:lH 1:072 gnU 
l : ~:l 1:8n gl~;~ 
1 . 556 1. 090080)6 
1 . 55) 1.1 02 Oe3'4 
1.54, 1. 120 08612 
I . BS 1.14, 08890 




1,'" I, '" 0'''' D 1 I ... " 1, '0' 0 . .. , 
1 . 498 1 . ]~7 0972] D loUO J .266 0972) 
~, .. '" ... D I 'll! l ·lli .... \'38!1 1 01 1 I 'll! !'hi Yill! I 
o 2 3 0 ~ ~ 
Cp Cp 
( f) a =:: 10°. (g) a =: 12°. 





88 NACA RM L58B05 
o Upper sur face I ~ I ~w Cp,u I Cp,( :tw Cp,u CP,l xlO· 0 Lower surface xlO· 
1 . 733 . 006 88m 0 l:m :82g 8g~~g 1 . 73& :~~9 0 0 1 . 7 45 0 0 1 . 715 , 166 00278 
1 . 751 . 27 4 00 417 0 0 1 . 72 4 . 247 004}7 
1 , 763 . 339 00556 a 0 } . 721 . )04 0055& 
1 . 769 ,4 38 00B33 0 0 1 . 721 , 407 0083) 
b1S} . 509 011 11 0 1 . 745 , 47 9 01111 
1 . 796 . 539 01389 a 0 1 . 745 . 518 01389 
1 . 867 . 709 02500 a 0 1 . 76b , 6 84 02 500 
1 . 861 . 774 0)056 a 0 1 . 76) . 168 0)0 56 
1 . 837 . 8 25 0) 611 a 0 1 , 7&3 . 811 03611 
1 . 16) . 893 04 44 5 a 0 1 , 754 , 892 04445 
1 , 581 . 947 052 1 8 0 0 1 . 700 . 946 052 1 8 
1 ,6 50 . 992 06112 0 1 . 642 , 992 06112 
1 . 656 1 . 033 0 6667 a 0 1 . 65S 1 , 040 0 6667 
1 . 644 1 . 054 0 7084 a 0 1 . bSS 1 . 067 0108 4 
1 .64 1 073&2 0 1 . 679 013&2 
1 . 641 
1 : 05 7 
07456 0 1 . 676 
1: 019 
07456 
1 . 6 20 0 1 501 a 0 1 . 670 07501 
1 . 6 29 1 . 06 0 07 640 a 0 1 . 673 1 . 088 07640 
1 .6 14 1 . 0 78 0 7718 a 0 1 . 670 1 . 106 0 1118 
1 . 6 11 1 . 08 7 080 56 a 0 1 . 67 3 1 . 124 080S6 
I . S93 1 . 108 08334 0 0 1 . 6 6 4 1 . 14S 08334 
1 . S81 1 . 1 29 0861 2 a 0 1 . 667 1 . 184 08612 
I . S63 1 . 1S8 08890 a 0 1 . 6S8 1 . 221 08890 
1 . 531 1 . 1 97 091 67 a 0 1 , 645 1 , 2S" 0916 1 
1 , "62 1 . 22 lt 09 44 5 a 0 1 , 56 7 1 . 30 S 09,,45 
1 , 44" 1 . 272 09 7 23 a 0 1 . 5 4 3 1 . 350 09723 
1 . 4.32 1 , 331 098~~ o 0 1 , 528 l , ltO" 098H 
o 2 
( i) 




































































0 Upper surface 
Cpo" I CP.l I x~. Lower surface CPo.! Cpo' I .. 'fa. 0 
:flf r';ln; 0 ~m j:l:l iim 0 0 0 0 0 0 :l!! :!h 88 l! 0 8 . ~1!11 . 193 ,,11 0 0 
. 511 2 . 513 oasso 0 0 , IoH 1 . 120005510 0 0 
. 601 2 . ... '9 00813 0 0 . 491 1 . 412 oOln 0 
. 6472 . 11501111 0 0 
. HI 1 • • 14 01111 0 0 
ot. ll 10110 Olll9 0 0 
. H7 1 .)0 9 cun 0 0 
I ! .: 1 I I I 





: 1 1 I: • 7)2 1.404 02,o0 on ... '" ." ••• • 116 1. 38' O)OS, 
. 117 1 , ))4 030St. 
. 72) 1 . 37) OlUI 
. H) 1 . 122 03611 
. b9) l . )10 04"'5 I 0 I ... , ,.m ... ., 1 
1 
0 I 0 I I I I' 
, fdO l . lbl 05218 I 10 I 0 I I I I 
•• " I .m "'" I I 0 I o I I I C . 4]61 , ,4, 06Ul 0 . I . 4'9 loZ92 06111 . · 
. )11 1 . 355 06U7 0 0 
. )11 l , )l) o".n 
I I I I I , 
, "101 . 3'.070.,. 0 0 ' '''3 l . )a 010a. 
· 
:I!I : 11111 0 0 . 711 01362 0 
.14'11 .J'l 75 0 
0 
0 :m 1:11' ~m! ~ I 0 Il :nl : : ~:l o~~;a 0 0 l:U¥ 1: : n~ o 0 o 0 
, . 6ST 1. '52 0105' 0 0 ) . UI l , no oa05. 
· 
. .8 
1 " ~H 1. )61 081)4 . 0 1 ... , 1. 1l9 011' • 
I . UT 1. n, oaUl 0 0 1 • • 51 1 , ") oaU2 
1 . 61) I . ,·" 011190 0 0 l , h 51 . 3600ano u ~ 
.9 
1 ' 0"0 1."10 09167 0 0 l oUt 1 . 381 091107 
1 . 60e 1 , " 7 0'h45 • 0 1.6U 1. 40' 0911045 I;:::: ::::: :;;:: 0 1 •• ~1 1."61 09121 00 .... . .", .... d ~ 1.0 
0 2 3 0 2 3 
Cp Cp 
(a) 0.= _4°. ( b) a. _2°. 
Figure 23. - Chordwise pressure distribution over model. ON = 0°; Of = 0°; full-span spoiler 
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Figure 24 .- Chordwise pressure distribution over model. ON = 00 ; Of = 00 ; full-span spoiler 
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Figur e 25 .- Chordwise pres sure distribution over model. DN = 30°; Df = 0° ; 
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28.- Chordwise pressure distribution over model. ON = 30°; Of = 15°; half-span 
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Figure 29 ·- Chordwise pressure distribution over model . ON = 300 ; Of = 0°; full-span outboard & 0 
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Figure 30. - Chordwise pressure distribution over model . ON = 30°; Of = 0°; 
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Figure 31.- Chordwise pressure distribution over model . ON = 30°; Of = 0°; full-span outboard 
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Figure 32 .- Concl uded . 
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